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(54) MULTI-LAYER FILM FOR PACKAGING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-layer film for packaging which is excellent in low 
temperature shrinkability, high in transparency and glossiness, good in tear strength, high in low 
temperature seal strength, and excellent in heat resistance, free from melt-down when heated by a 
microwave oven etc., and suitable for folding type pillow packaging. 

SOLUTION: A film 1.5% or below in haze, at least 130% in gloss, at least 25% in heat shrinkage ratio 
at 100° C in longitudinal and cross directions, and at least 100 g/15 cm in peeling resistance in 
specified heat seal conditions which comprises at least five layers in which, between both surface 
layers of a specified ethylene resin and an intermediate layer of crystalline polypropylene or a 
polypropylene resin containing a resin composition comprising an amorphous polyolefin of specified 
composition and crystalline polypropylene as main components, at least one adhesive layer 
comprising a specified ethylene resin different from both surface layers exists is employed. 
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Zvm*^ >tf-7) A<1 0 0-1 2 o°c©!f!H4£;ff-f 
SaEjilSSJg^'Jx^b^A^JgT'fe^o C©iSEE;£ 
©SSTK'Jx^bXt. x^u>*i(4^fcltx^b^i: 
i©fti^f»Sl^E* 100 0- 4000k g/c 
rr.2 . ;gjg2 3 0-3 6 0°C©£#TK. r^JH# 

6*<. c+Licfigg^^x^tro-cit^i^ 

[0 0 2 5] ±teft!2©*«^filc»«!:LTIt. ^nt°U 

?>>-1. ^V7*fb>, ^+-tr>-i. 4 -> 
^;U^>X^~ 1 . t7f>- 1 ^©K*^3~8©a 
-tb70«> t*x;U7-t»T- h. X^^T'? 'J V— 
H. ^^^T-7'Jb-h. / 7Up< £ 2 'J U— h. 7"^ 

;u7-^ y u- h^t'A^if e>4i*. c*ibife©*m^is 

^©^•^Mlt. a-^-U7-f>©Ji^5~3 O^E^o/o. 
t*-;uy-t7 L -h©«^3 0^u%jjlT-C**Cift<» 

[0 0 2 6] BlJte (33) fi)c»<bLT*<*6<)lrlt. X^ 

u>m?4»^i*. x^u> • ftntf=;u*»*». x^ 
u> • 7'^ y;uKx^;u*M^ft. x^u> • to 'J;u 

x^b> • 7^7 «j;uK^^;u*S#<*. x^u> 
• ^ot°b>*a^ftfcctl>'xTb> ■ 
^ft*f*<*lf b*t6„ ^*lb© + T'tx^U>m?4« 

[0 0 2 7] **wi=t$ixr. SUfB (33) /S^lt. 

(d) *<x*u>fc8t8g (A) 
^4«k?l=. SER&ftM (d) t«)7X$-/\*7ftLt 
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mC (a |) «»10 0li»l:«LT3ll»J:iJil> 
5. BUfB (a 3) fie»A<|fHB (a|) *#100l 

*»l=*JLT2 0M»«fcy£i*i:. 7-f;UA©««M 

«t«»a«^3isi!a«3i<«T-r-6fliiRiA<fc*. 

[0 0 2 8] *^B^<Da^ffl^l7-f;UA(DM 

«iiii=j&w=ai:Tttffl**t*irffi (a4) 

?f->-l. ^>t->- 1 , ^+-fe>- 1 , 4 -> 
^;u^>x>-K t7f>- i , x-b> 

-1*. 3tSi&3~1 2<Dar-;J-b7-r:/®1«3:fcl4 

2 fua± t sura Lfc&»©£&-e*«£-t a z t * y 

*l/7^M4fttfcoT. (1) K*«£tt*©f3t 
*tt3~1 2 © cr L< 1*2 0 
^Uo/oJilT, cfc L J#£L<l*0. 1~1 5iW, £b 
lCtf*L<l*1 -1 2tW, (2) gg*<0. 8 90 
~0. 9 2 5 g/cm3 , Jff$l,<l*0. 910-0. 
920g/cm3, (3) 1 9 0°C, 2. 16kgi5M 
IC*5lt4>;U h-Ox-V^X (M 12.16) #0. 5-2 
0 g/1 0fl\ Sf*L<li0. 5~10g/10», 

(4) 1 9 o°c, 10. 0kgfIi:J3i+S>;i,h-f> 
f'jOTs (M I 10.0) ^fluffiM I 2. 16<t©*t C (M I 
10.0) / (MI 2. 16) ] ^1~20. (5) 

(Mw/Mn) #2. 0-4. 0, (6) tf* htfclb 
8 0 ~ 1 0 5 °C, ( 7 ) *M£$i!f&Mft ( D S 

§is&j&©i*k sssfe£A<i 00-12 o°c<nmmx>&z> 

Zt. (8) «rlBDSC|cJ:*aiJ||=J:yff6*ifc|B« 

fttiicfc^T, m& (ra>^>f-7) cty 1 o°cis 
IM9) ftffilK£©&AlKfK!Rl (Hi) ££&AKft 

Sftft (Hy) iKDhtA«0<Hi/HT^0. 4 0©4#14£ 

fcLTI*. ffJ3© (aD j£»©i§£<tp]f»© *,©*<& 

[0 0 2 9] BiaBJI£«»J*-f *l*U>S«t8S (A) 
iCfcOT, IUIB (a 4) J£»l±!g«#-Clifcl^ I 

*u>striB (a) ^»fl)ffijt«»at LT©aa*» 

OISjK SHblftlUfi] (e) (A) + K 

«fc 3 |C. KiHblftit8l] (e) £©7 

^<DiB^lA<HlI5 ( a 1) 1 0 0«*g[iSf; M 1 Jt 

±3am*<+^IC^»^*l.^^te^*lA<fe^L, iJfB (a 
1) fiE»1 0 0«*»Sfcy 5»ft«PJ:y*^t, 7 4 

/uA©fgfe£fci*m*©IIHic&£>i§£jb<fcy, i^ft 
©i§St,M£L<fcl*o 

[0 0 3 0] -75. i!8®Ji£tJ£fi!c-f 6ftJfBi^u>£ 
l«ffe (a( i-.'^-tin-v-^ zihtjs.*ii / j \ i-i- tfiii.ii 



; u <fe if tK 1 J * 4 v x 7 b > 7 ; u * ; u x - 7 ; u© m £ & 
Tf**. (d) j£»©-fi£#T*fc3?y-tr 'J 
*MSI»»x*-r;U*, ? 'J -fey 

r-^y-ty >&£«£{*!*, «£gtffi$2~io. if 

*L<tt2~6©J6^«^«:T?*4. ?y.-(ry 
£*©*!**©?%* XXfJUfc*;hfc*»*fl)»'l*1 

fflia±T?* y . » * l < i* 1 fflia±j&*o#»as©tt© i 

0%KLtT*fc£>„ ffiiBAttttllAttl*ft%ft 8 ~ 2 2 ©81 
0-1 8 0)BKiT?fc4Ci:i<»*Ll\. 

[0031] HJriB^y-by^ig^a^ftfigiftiSxx^^ 
iLTi*. fljiitf. i^y-try^y 7-7 u-k 
'J -tr y ^y/^sf- h . v-7*y -tr <) is=ej* h- 
k v^y-try k hyyy-try>^y^- 
n- h fc mmm zttfx>$$>. ®iz v-7* y -tr y > 
*y u- h, yyj-fe y >i;tn- h*<s? *l 
c©^y-ty >^^a^ft)igte^xxx^©iE#ft 

14. BtltE (ai) l$.ft£Z.®.ttZ>'<-*®m (Al) 1 
oo«*gpic^Lro. 1 ~3«*g|5, ff$L<l*0. 
2-2«»gpr$.i>„ E^*A<0. 1««»J:yil>G:l^ 

m^+ y AX'Ui\ m-esm.tf3nmnzMz.zt. mm 

[0 0 3 2] mlSE (d) fi£»©t a-0(D)S^-T*fc€)^ 
y-ty^ySMSKxXT^iLTIi, ^"'Jiz 

■t'jy^s /\°;u ;f-h, -7* y -t y >^e y x^t u— h 
U t'$m\i% z t tfx # 5 . iftir ^ 'J -tr y >^E y 7)- n 
-h, -7'y-ty 7'7^-h*<5f*LL^o ^y-try 

>^y«ll»i8i^T^©IB**l*. SuIB (ai) fi£»^ 
±ft«h-r-5^-7.tttS| (Ai) 1 OOMgtflrftL-T 
0. 0 5~3IM, ff*L<l*0. 1~2«4S|5r'fc 

ixt^btl^^^^AlcKt-p^^L^TiyA^C. 
[0 0 3 3] MB (d) «»©t?-OSI©riE»-C&* 

^y^-+vxf=-b>7;u^;ux— x;nis x^b>^*«j 
2~io, »SL,<ii2~6©$s^a-&<*-efc-5„ mm. 

7;un-;nia*l48~2 2©7;ua-;ur*fc*ii±\ IS 
»-et=FfifPT?t . m%i%.m®ii o~ 1 8©7^a 
-;ur*fe4ctA<jf*LL^ t$ic7 r 7'J;u7;u=i-;uA^ 

»*U*. Si]ffi*y*4r*>l^U>7;i/*^X— f ;kd 



[I) 



fti) 2 0 0 1 - 1 6 2 7 3 7 



(A|) 1 0 OMgplCftLTO. 05-2MSI5, if 
£L<liO. 1 ~ 1 SfiSBT*fc§„ IB^fifr'o. 051 

5 > X A< < "f ti 6 CD T? if * L- < U I ». 

[0 0 3 4] £bC:. mjfBlfcfiffl (d) <7)ifi£l;#BufB 
(ai) JS^i***-*-**-*^ ( A1 ) 1 OOli 

i.C0<t&£>fc-xNh.A<fc-5 o -7j. 5S*gp < ky#</ c £^ 

6 o y , v-;u&fi <Di£i> 7 ;ua t & -5 fc-t *i 

[0 0 3 5] *f=, **W©£llS$£ffl7.f;UAC)ffi8 

ill^m^^)BuiBi^b>S8}fl| (A) icii, gHbft 
ihSJ (e) £%1ja?i>z ttfftti LU„ ffirlBKftl»±»| 
(e) <tLTIi. 7x/-;u£-p>J >&(7)tcD£if£l. 

l\> 7x^-^SKfc|»±aitLTI4. 6-t 
-^U-3-y^;U7i^-;Ug|W#s 2, 6-v- 

t -7^-p-^bv- 2, 2' -y^uvtfx 
- (4->f;i,-6-t-7"f)i,7iy-;i/) , z, 
2' -^uvtfx- (4 -x^;u- 6 - t 
*J-M , 4, 4' -^'j^vtfx (6-t-^ 
;u-m-? u7-;u) ,4, 4' -^*t:x (6-t- 

7fJl,-m-i?U';-W , 4, 4-vth'D + yv7 

f UMt7i;-;k 2, 6-v- t -3f^;u-4-y 
fJ^i/Hk n ^vJU- 3 - (3' , 5' 

-v-t-:?>;u-4' -t Ko+->7i;jH ^Dt° 
K 2. 2' -^bvtfx- (3-y^;u-6 

-t-^7i;-;n . 4, 4' -^tfx o- 
^fji/-6-t-7f;i/7iy-w , 4, 4' -J? 

'J^^ZT. (3-^f;[.-6-t-7f;^i/- 
;U) , Xx7'J;U-/8 (3, 5-v-4-7>;U-4- 
th*o^>7i_;H 7ot'^-h, 1, 1, 3-h 

'JX (2-p«^;U-4-t KP + v-5- t -7?){,7 
13) 7£v, 1, 3, 5-hU^^;U-2, 4, 6 
-h'JX (3, 5-;-t-7fJI/-4-tFO+y/< 

vv;u) Th7+7, O^bv- 3 - 

(3' , 5' -v- t -5 r 5=-;U-4' -th'D+v7i 

7*nf+*-h] Mjx (3. 5-->- 

t -^;U-4 -t h'D+V^^i/^) V>73! U— 
K 1, 3, 5- MJX (4-t-7fJb-3-t|-'P 

+ ->-2. 6 -v*^ ;uKvv;u) -fy->73!U-h, 

1. 3, 5- h'JX (2-th'D + vlfW - s-h 
■J7v>-2. 4, 6 (1H, 3H, 5H) -h'J*> 
£3, 5-v- t - ?f ji,-4-t Ka*y-t Kn-> 



-JU-tfX [3- (3. 5-v- t -7^)1,-4 _ t K 
D+V7i^) ?ae**-h) . 2, 2-7*-v 
Ifl/>fX[3- (3, 5-v- t -7>;U-4-t 

Kn+v7x~;u) ^atf**— h] , n, n' -^^ 
t>f i/>t'x (3, 5-v- t -^;u-4-t Ka 
*v-fc KP-»fA7 5 K) . HJi?U>?*y a- 
;u-t:x [3- (3- t -^^;u-5-y^;u-4-t 

Ka + ->-3, 5-v- t -3f^7U7- 'J./) -1. 
3, 5-hUT-vv], MJX [jS- (3, 5-v-t 

-^;u-4-t h'o+->7i-;i/7Dt't-^-t+ 
»>x?/u) ^7v7*U- hfc£ji<£|f b*i5,, Cftb 
7 x y -;u*K<bl»±ffli*»^ftA« 5 o o ei± . if* L 
Kite 9 ofei±<o<b^T?*i.„ 
[0036] m&'j >%Miw±mtL-ats mz.it. 

vXf7 l JMy$i | J7U h-JUv^X:?7"r K t- 
h^+X (2, 4-v- t -7fJl/7i-W -4, 

— JU/hX 77-f h, MJX (2, 4-y-t-7f;U7 
x^;U) /tsX^T-r K V (2. 4-y-t-7fjl,7 
x-;U) -^v^x'jX'J h-^X77-f fc*X 

- (2, 6 -v- t -^;U-4-> f^7iz;H ^ 

v^x'jxu h-;uv*x:77-r k v7i"M vf 
vju^x^t^ K MJX (/-;u^x^;u) *x^r 

[0037] ffrlB ( e ) fiS^CO^iDaA<HtlieS^tt<g^ 

g7K'ji^u> (ai) tttot-tzi-xmm (ao 
1 oosagpic^LTo. o 1 mm^mx'&^t. m 
iBx^uvi^Bi (a) ©»<bi«±as«36</j^ < #y . 

^<^^>M[RlA^fe-5 <> 0. 5«Mg|5^Jfi^-§>t. 

"J T?4<, 8<b|»iL#JA<gflFWt^y- K7^ hLt7 

[0038] jjjic. *3ewo>ai6ffl^ji7-f;uA<o+H 
a?Pj:7oeu>£8i8g (b) ico^rai^ 
^>o cajtK'j zfneiy^mmns (b) i*. ?nei/>- 

or-^-by^ v^v^A&S^tt (bi) . *fcli^S 
OlfSIx^ 'J^-U37^v20~100aa%i: iK^tt/K 
U^atfbv80~o Sfi% i A* b ft ^IMBi^fie^ ( b 
2) t. MBe$S B B B t4x^bv-ff-^-U7^ 

* (a 2 ) <t^^w-r§tco-cfe^)„ mitMizii. itre 

(bi) (b2) «»1 OOaftSPlc^tLT. 

MB ( a 2) fiityi-^ 5 ~ 4 Olftg|5, if * L < 14 1 0 ~ 

3oattgpt, mtzmmi (d) $o. 3~ssass v 

if£L<l*0. 5~2lfta?^^$t!-7r ; bC0A<if*L 
MB (a 2 ) fifcttl*, KS^ll (d) A<7Ky^"Dt°U 

(B) «t>l;*9-i=jI^«-»-r-6J:5l=. iKI 

a (d) t<j)^x^-/iy^o)K-xmmt Lxt&m 
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■tffiJfB (bi) til'Attzte (b2) J5)c^1 OOMftgPlC 
S$£. iS<8tt. j£Mifccfctfi33*®lf £«f/£-f &x^ 

y. H£L<fti\ una ( a2 ) 

ft*<frts (bD (b2) ooaigpic 

s*tr4 0 3iM*ig*5t. ? 4 uomtt, s# 
WTtsfif^fcy, a*L<&n. flute 

(d) fi£»fl)E^*A<mIfB (bi) fiR»*fcli (b2) fiE 
#1 0OM£|5|C*tLTO. 3««»J:y*ft^fc. 7 
-< ^ AA<K*tti: £ ^fc t © i: ft -6 fc-Httffc y . 5 m 
*ap«fcy£< ft*£. ^^^Atl^toufctJ, it 

[0 0 3 9] ^fPJICfcl^T, Huffi (bi) J$#l4£il 

(D^Sfr'O. 880-0. 9 1 Og/cm3 , 
(2) ASTM D 1 2 3 8lr^C. 2 3 0°C, 2. 1 

6 k gaffifiT-efflSSfiSj^uh^n — u— htfo. 

1~30g/1 0». S^KIiO. 3~20g/10 
(3) □ : Ey7-I»tLtO)ff-tl/7^>tt 
»#3 0S»%6IT. ff * L < 14 1 ~ 2 5 M%, * b 
lctf*L<li1~1 5S*%. (4) If* y httfcjj&tf 

1 3 0°CliTF, »*L<li1 25°C)aT. *5«fcl/! (5) 
^+vb>pIj§SSMA<1 5li%l-aT, *?£L<I41 3 
M*%61T. £blc!tf£L<l4l OSM%JaTT;-fe-S.w 

<tj&<»*Li\, ±stf*<> ht*<bj&*<i 3o°c£Mx.& 

«k . m b*l5 7 <f ;UA<7><&;£ t - h «>— ;utt A<S < ft -S 
;t*->U>pJ;tSf5ftl4s tK'Jt- 
!i?|5g^vl/^5 0 0m I IzmML. 3U*T?£S* 
T'&ftU $blt2 0°C(D/^*l-4Btr B 1teBft, iJfi® 

l = <fcy#«>e»ih.S*©-T?&SA<» Z<DfilAM 5M%£ 
^bftS^^UAtfR^Pv+l^ttK&o 
fc 1 © 1 ft & fc^titffci, L . ;§«ttfcbi: t £ < ft y » 
*L< ftl\, 

[0040] mte'ESV-I&'AtLTOa-tlsy-i 

<li2~8©a-^-U7-c>, x^ux ?t 

>- 1 . ^>t>- 1 . 4-*?)\,*>t- >- 1 . ^4- 
-tr>-1, 1 . 1 

l4-fflW±©Wffl£A<glf b*l-S = C^Xba-^-U^-f 

[0041] ftjta (bi) jdt»rotijti4, »ic«ibs*i 

*t©T?l4ft<. 4ME0©*afeTf«Jft*il»«. 0l;tli\ 
>©a{*«fl"Jte»£ffltt«T? fc* . 



i i KAS*RO*«Mt:$1fe «PJ;Lli\ HJi^;u7;u 
;U5=.^.Mb£i*) tf*L<l*»3j«»t LTO)* 

x-f-;u«, **x— r;u», 87 5 KSL 

*«a*<b£i**) t b ft Sftt^^ft ^f&fiioMittSR 

$mi\ **©?H£T*fci4**©*?F£Ti=. m&m 

U > <t 1MB® ^P t° b > $ & < gtStgfc 2 IU±© a b 
7 -f > t £ & C <t |c «fe y JlJft-r « c i: tfX'Z -S o 
[0 0 4 2] **HI=£lvc. MSB (b2) 

14. ^Peb>fi£^fcJ:i;/*fcl4^-T>- 1 
*?A<5 0S*%W±-Cfei>^ a B B H©^U3'-f ^tK'JT 
-r-fc*ll4J:l^ ttAteflDtfy ^PtfU>^7H 

U7"f>- 1 fc•5l^li^'P t°U>-^>^^>- 1 .tCttb 

L^|>CtA<-eti» 0 ±fB^P t'U>fcJ:lf7T>- 1 $ 
R<, KiS 2~ 8(D a UZ> 4 Is t LTlt. ffi&O) 

Pa<. ifux ^>t->-k 1 , ^^t- 

wor-^-u^^ -aa*fci4^asja±*ai:*§ 

T/Bi* * c t 36<t; # l^Stt* 'J u ^ -<> 
«f©^Pbru>fiE»teJ:i;/*fcl4^T->- 1 B6»#^ 

9lzft^)CD-CM^L<ftLN 0 

[0043] «rB*att#u*u7-f ;«n-^ 
^77. i/-aai^ii»©i^6 oa*%jiiT. l < i* 

'>ft < ft y , 7 ^A»iHj5tt*)^-fta#ttA<«T-r 

tt^y^L/7-f b(D«*lrJ4L, 50~200filff)n 
.^^^fflLt, SitB#r B 1 5~2 4B#M) 

'JtU7^ >tLTI4. ff*L.<l*»¥lS^* (M 
n) A<1, 000-200. 000, ^bl-5f^L<l4 
1. 5 0 0-1 00, 0001?fcS^i:A<»*LL^ IS 
^FtSl^fi (Mn) #200, 0 0 0£Jg*.-5<t, 3? -T 

;uAj$ff^<itL<, 1, ooo*»-m*ttM§SSAM6 
Tt§ck5l3ft§ 0 

[0 0 4 4] **BJ(D!f$ScD^ B B B tl7K'J^-b^-< 



m ^ -V4- si. -V- ^ —J- _u? i i _i_ , — , 



111200 1 -1 6 2 7 3 7 



>T*fey . *3JHbJlA<3 0%UT. 0. 1-20 

t UZ> 4 ^£ WML. gjgl4 0. 8 8 
5 g/cm3 HIT. 0. 8 5 5-0. 8 8 5 g/ 

cm3 TfcSo cari^lSfifcfiEitt. J I S 

K7 1 1 2©ffiS43ffi*a:T»aiJ£L7=ffiJ££*l=. *° 
U^P t?b><D1 0 OWBAagftS 0. 93 6g/c 
rr.3 , #|i<D^g£0. 8 5 5 g/cm3t LtltlJ 
Hf-fit-efc^c -tLT, CCDgjfjSilglCfigffl-f S+<->? 

hLfc*«tt©|ll|l=»^, 1 9 0°CT'Jn^E^LTv- 
HbLfcSL 2 3°CT*J»^LT^S{**li»t<Dl?&-5o 
[0 0 4 5] SblC. *%m<Dftm<DftMitiL7\0)7l-L>7 

-r>- 1 *»£ft<DiI£lcl4. *SAll4fl?&ftA< 1 0 J o 

AI4M*7!)<2 0 J o u I e/g*lT*fcS:iWf$ 
LI*, fcfc, ttAKtt&lli. jFS^SSf^ftft (DS 

c ) \z <t &m&it<i)ft±mtiiVtn<Dtti&ibi& ji= 

ftSfiMT'&So *<D3Hjei4, DSCi Lt> (ft) ftj* 
»f^HH! : DSC-50^ffll\ Om 

^AtLTIi, -y->^;U^5 0 o C/^<D#;giigT?2 1 

otj*T?»aLc©asT?5»mttjia. 1 oo°c/# 
0>R»j**-e - 4 2 °c$ T*;tin l - 4 2 °c-c 5 ftffli&m 

U £blc-£-(D&2 0°C/#CD#;gitJgT*-4 0°Cfrb 
2 0 0 o C£T-;Ii]£$*T&;LI*cfcl^ 

[004 6] fi?rlB$ Att# 'JtU7^ tut 

14. ±i$ Lfc 7a t° U >J*#fc* l//* fcl* > - 1 

1 7"PfU>-ifb>itI 
t?U> • ?f->- 1 7"peu>- 
^T>-1 • X^bXD3 7C*a^<*. 7"Ptfl/>^ 
*-t>-1 • t9f>- 1 <D3 5E±tl£&, tf U> 
. /vJp-fe>_i . 4->^;UK>^>- 1 CD37C&M£ 
?T>- 1 • If 3?f >- 1 -^s + 

"b>- 1 • *£f>- 1 <D37C&a£i*. 7"f>- 1 • 

^*-fei/-i • 4-^5 L ;u^>7 L >- 1 0 3 7c*fi^f* 

^*<^if b*is» #ae#'j*u7-r ^*<^p t*u> • 

I?U>&a£ttCDi§£, If U>j£##3rttA<0. 0 

i~3o m%, s? * l < 14 1 - 2 0 a*%cD t ro^g 

£U*. If l/»£»t«^3 Olt%J: y ^ < 

•So JMSWIZiSlvc. Iflltt/K'J^U^-f >I4, ±fBCD 
1 fi* tz 14 2 flJa± £«*£;fc>1* T ffl 1 1 S ZtA«T'# 

-So 

Ton /i -7 1 *fcRfq-r?A* ro -v -u z db a -w- . 1 — p _ , j> , * 



t l x 14. & ai$# ? □ e b km*-*- 5 7 * 

^Pt°L/>fccfci;/*fcl4^>-1 irZftb 
510 7 P eu>^fcj:i;/*fcl4^> - 1 

>-i t«&sictei:r*»*ja»a)a-^b7-f >t*x 

7;US^AANbfc&ft4«££fflUTs 7k§fi<Z>?fi£T£ 
fcl47K«0^#aTir. (£) *£$t»-az£l=J:y« 

[0 0 4 8] -73, *S6WCfi6ffl*-*l«*att^Peu 

> • 1 *«^<*^B B Bt4^P t°U> • 

1 • ifb>3 7i;£S£tJ;£: LTI4, 7"afl/>i<it 

So C*ib*S^t*:l4s i»S^A<5 o«*%jy±, 9iy 
OlS»A< 5 0 » * L < 14 1 - 4 5 

$blcSf*L<l45~4 4il%-e l fe5;t<|iitL 
0„ CHb^Pt°b> • ^f>- 1 *»^fti4, tx-TH 
* 5 1 M# i;. tt^fc J: * # H C «t 6> 

bs *n$H»lt&&J$>)*ls7<< >t LT5fllcffli%§ 
CtA^-C^So *ftfi<)!cl4, mz.lt* *@/n>^-7^ 

(Hunts Man) |±(D U^X^->-? (REXTA 
C) . f=gi5KS (ft) OT^K^i^^ (UBETAC) H 
O Wf& p°p $ ffl ^ S C i A<T* * S o 

[0 0 4 9] *^B^|cfcLN-C, ffiJlB (b2) mnomtiL 

4«Sfttt?K 'J ?P tf b >I4. n - /s ^ > 

cFHTL^S »Att^ 'J ^ p e b > A^ffl £ *Mt £ . C © 
««tt*-K "J ?n e u >tt, 7"PtfU >*34a^i*r- 1 «k 
<. S5fB (bj) *»S*t?, T'Peu^iffiffl 

Qf-^-b7-f b 4 5ft«S#T?t«fcl*. a«. ffi 
igA^O. 8 9 0 g/cm3 ia±(Dt0A<5f ^ LL^o 
[00 50] 7Pt"b><t<Dft«£lCffll>b*l&ff-:*- 
U7^b<tLTI4. WT3*Lfc*D< . 7"PfU>^<, 
^«gS2~8CDa-^U7'f X mi*, x^b>, ^ 
■f >- U ^>t->- i , 4-^^;i/^>T- >- 1 , 
^-b>-i. 1 , t?f>- 1 «f*<*if t>ti 

So cnbro^T't, itlicif-b^fc^y:^^- 1 A< 

^f*UL^o 



rtm -<l u u i-ibi:/a/ 



14, 7"Pt?UbjiMI4«£tt. If U>^3 0li% 
JilT. Sf*L<l4l -2 5M*%#Wr^^P t°b> • 
I f- b >© 7 > ? Aft Tr 14 7" u v 7 *m$W , 

^ - 1 »7>yi*I§»tfcl*?D«;*ftmt, 7" 
Pt'U> • If U> ■ 7^b- 1 r/^Afta^ 
#£fcl4Z7x7P-v7*»£ttft<tWlf bft£>. -ft 
ifb>^/tli^f >- 1 ir^P t°b>i:(Dft 
M^fcjWSfctf* W\, DtrJEttattTK'J 7°p t: b>l4, 

i mztz it 2 a ia± s $ c <t *<-e # 

-5 o 

[0 0 5 2] ililfS!i£ B B B 14#y 7*Pt?b>l4. TtT!Sa D 0 £ffl 
*°'J 7*P eUXDKiS^ai*. 1*l=«fllfi*n*t<DT?l* 

4- < . tt»a>8Btt#»j ^p e u^©MJt*a-c«s-r 

SCitf-C^S. 7^->^A, 7*b, mp 

S. t-^xx-tjUi, 7 5>=H. ^h>i, -h'J;u 
H. **7-f>g., x-t-;uJSs fjJ-x-f;^ it» 

7;us-^a, vt;u+;ut;us— ^a^e/ /\^-f h\ 
T;u+;u7;u = -0A-trx+/\^-i' KH) , 7;u=i*-> 
*#*r3?SBHb£tt (m-y h+-> Hux>, o h 

V> h + V* m-v> h + V^>-tf>^<DvT 

>m*$/3f»BHb£8!U 1, 3, 5-hy*K*i"0 

if cD^Ji ic ckot, ?p t° b bmffi* fc 

!47Pt°b:><b:MB7'Pfc:b>£KK, j*Stg&2~8© 
[0 0 5 3] lWiBfl5*fttt* l J^-U7^>j3«fei; 

I4\ 7*y;uB. p t $77'J;H?. i$77M;ust, v 

0>BSH*, *tta*l©7 5K, 7 5^^!, 7*'Jvv 
^^T^'JU-h, t h'oJfy> £ 77 'J b— hH£ 
BUT, Ztta«!«fti:*fflL\fc4itt<0*5Sl=J:yatt 

[0 0 5 4] gUM§&1fe (b2) 14. 



0 0 $ L < 14 2 5 - 9 0 M%7?fc y . &A 
fttf'JT'Pt: b>©fl|£l4, 8 0-011%, $f£L< 
1*7 5—1 0«*%T<&3 o IfftttTK'J^b^^XDiJ 
^2 0U%*»l:4«i:, *«tt^$-ftB#tt£ 

7 ;u A© W J»te-P3 1 SlWtt**©** W^Jt £ aft £ 

[0055] *fc**«i=fci*-c. Kre^AttiKy^-b 

7 -f b £ fcSUtt* ') Zf P t" b bfr b ft « «te«i Aft ( b 



2) ©PHW&li, ^lc*JPI$^§t©T'ft<, ^*0© 
/\*>/\*'J-5+-9— . P-;^©;IS* 

[ o o 5 6 ] *mm <d + nun & * § * u t" p e u > 

^fflBI (B) 14, flfBT'P t°b>-a-^-U7-f 
?A£m£(* (bi) ^fcttHUlBIHSgiSaiS^ (b2) , fl 
IBiS^SttXf l/>-ff-tU7-f>«I^ (a 2) 

fc^t/mifBteWJ (d) *ffiaLf=«fc3«a^-e^t? i fc 
©T'fe-SA^ Ctniroftlllc^lciSCTMB (bi) ^ 
^*/-:l4fJfE (b2) Ji)c»1 0 OSMSBlcftLTBiTfBIl 
itm±#\ (e) ^0. 0 1-0. 5M3U »^L<I4 

o. 0 2-0. 2mm^^^-^xi,mt>^i\ zcnm 

*>!*(•) fi£»A<Ht)fB7H'J7'Pt 0 b>^SI (B) * 

H^-H;I^»Si-r-5<*5l-, fllB (a 2) JS^\ (SIB 

g7K'jX7b> (a 3) t L<l4Htltt(5^S7tf'jX7 
b> (a4) (e) ^t(D7X^-/^yf (D^- 

XffiBli: LTffiffl1-*Ct*tt(fftLN. fcfc, BUlB (a 
2) Jt». (a 3) fi6»*U<tt (a 4) (S»©ffiffl* 
14. 7X$-/\7f <J>©«rffi (e) /$»©#W4A^3~ 
1 011%. S?*L< l43~8aM%tft^.J;5ft*'r: 
fe*i.l4'J;L\„ 

[005 7] tliT. *S6BJ<DS=gffl#fl7^UA 
li. fItfia®^tfrfB4'P B lli:©P B 1lc}i*MA<'>ft< <t 

t msfc-r -s < i t, 5 ®^ b ft & i« * *-r 

SSI (fill) ©5JlfrbftoTl^„ 

[0058] A^A^i.}^*)l^^gfi^-rl)Xf b>^«}Bg 

(C) 14, gJt#0. 9 1 0-0. 9 4 5 g/cm3, 
S?$L<I40. 9 1 5-0. 940g/cm3 ^^L), 
19 0°C, 2. 1 6 k gMll-fcltS^^h-Ox^^ 
X (M I 2. 16) # 0. 1 ~ 1 0 g/1 0», if* L< (4 
0. 5-5 g/1 0#T'fc6itH#teglf*° l Jxf-U>. 

(ci) $±fiE»<!:-ri)t.©r'3oi)o 

[0 0 5 9] mi (d) fS»©SSA<0. 910g/ 
cm3 *;S©^^I4, ^#b^^-57^J^A©Sl|ttA^*/]^$ 
<, ^OfllA<SbA^< ft*ffiL WJ»ttt«T-r*©Tf» 



r\ a tz ~ / - 



.3 *.*rti ^ Z. U 
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f#&ft«7*;uA©ttttWBS, mzmWftfg.tf&Tt 
& a* y *\ s#tt#)§ < ft y SEttic £ a * © t ft $ 

fc*ft*<fcy#*L<ftl\, *fc, MS (ci) j£#© 
M ! 2. 16**0. 1 g/1 0#«fcy>]*£l^©T*li. jSH 

r*»tti=K40)-e»*L<ftL»L. 1 og 

l=*4±l=, f»&ft47*;uA©tt«tta«*MST-r5 
©T*»£L<ftl\, 
[0 0 6 0] cc-efifB (ci) Kflltt©£tft 

i=astt©jsfli»tt $ *fc i * v > - a - * u 7 
«) . »tt»tLT:©*rttfcHi*b£fc («xfi, 

JUS^Afl:^*) *J«fctH§tt: (fiflfctf, ^£ 
7ni">A»CDHt« fr&ft**— 

■c, S£*i*-a$t>ft5. lali, U -Ip, mffi 
S£ . fi?Sl=r ft £ © m * © 73 ;£ 1= ft U T ft ftft 

So 

[006 1] ffim3iTlsyt*im-e;2tiZ>a-l-[s7-< 
><tLTIi. ^ot°b>. ^f->-1. '^f>- 1 , 
^dHz>- K <^^x>-1 , *-5>t>- 1, / 
1, 1 . Kx-b>-K f h7ft>-K *• 

£$-t"I:>-1, 4->^;u^>^>- 1 . 4->fJI/ 
^N+-fe>-K 4, 4-v>^;U^>x>- 1 fti?©j& 
Slg!3~2 OCOa-^-U^i- fc5lW4Cftb©;1£ 
^frWbft&#. C^bfl)ttt,ISa3~ 1 20(1 

-*u7-r:/*<H*Li\, c;h.b*«£tt*©ff-;4-u 

L< Ii3~ 1 5t;i/%T?ftS„ 

[0 0 6 2] *SgBJ3l~fc^TI4. fliJte (ci) f£fttL 

*4fc. $blcTfBftti (1) ttflfcg (X||&) A<4 
0-8 0%, (2) *££££%fttf- (DSC) icky 

a£dft*itAfi<ttftflfcy. A^ottftfflfesmua© 

l*k ££tt£ft<1 2 0-12 StCDiBfflTfc-iiCt. fc 

,1:1/ (3) ftffiHfc£©tSftKfi¥Jftft (Hi) £££A1K 
(HT) <b©tttf 0<Hi/Ht^O. 4 0^f 

*;H??** ( = (80 S) . ^1/7 

If bft£o 

[0063] **ewi=fc^T» »»«$flua-r*i^u 

>W (O l*, Su&LfcJol- bTIB (ci) 

(ci) lb i>^-X}Mll (C|) 1 0 01 

ttSBlrftLT, KSlSlJ (d) $0. 3~5Bfttt, 



0. 01~0. J?£L<I40. 02-0. 2 

(ci) l&#£±f£ftt?Z>'<-*®m (Ci) tl4, sU 

sb (ci) «»i oo«*»afcy. «fcj*7t*'ji*u 

> (a3) £3~ 2 <)«*». if £ L < 14 5 - 1 5>ft 

4) £l~5M». »£L<l*2~4«Mte*3l* 
fc*©A<»|:Ll\, 

[0 0 6 4] 

(O izfciN-c. nuts (a 3) mmmmnms 
tmm. (a) *<i^u>^ffliii (o *i=«a- 

ICjB£fl-tWSJ:3l=, (d) £<D7 7.$-/\ 

T, hHIB (a 3) fi£^A<fjlB (ci) «»1 0 0M4SPIZ 

« lt 3 MoBj: y '>ft^<t , i»«itaasA<+»i=*a 

$*iftt^fc-eti/i<fe*. mllB (a 3 ) ($^A<flfB 

(ci) 0 0fi«fflJr=«LT2 0S*»«fey^lx 

7u^>L^A^^LT^s^atftofcy, ztzmmtitf 
st^TtagftWLfc y -r s«ifiiA<fc y a* l < 

ftL^o 

[0 0 6 5] £fc#f&8j]|::fc^T\ HM aS (a4) 

(O £tt©ffiS«6ffl£LT0>fi!£l#o 
HAV HtJfB^1blW±^J (e) A<BtfBx^U>^«tBg 
(C) *l-^-lc;S^»^-r^>J:5lc, Ki?1bP^±SiJ 
(e) t©7X^-n'7fi: LT&ffl-f •& tO)T-fc<S>„ 
LfcA'ot, f-<DH^«4<lKHB (ci) 
»Sifcy l«*»J:y'>ftl^, WttA</hS<Kfl)3IC) 
A^L^^ -f ;UAirftofr L J « * fc^^©^!^ If ^ v i 
;UH^(DtiP±3c!l^A<+^IC^S$tlftL^fc^*lA<fcS„ 

-73, ftjie (ci) jt»i ooBStt^f=y 5«Ma5j: 

[006 6] $bl-*^B^©Jg»®$ffijS-ri>X^l^> 

mmm (o icfc^r. buibkssii (d) roiB^ft*^ 
ib (co la^sijs^fr*^-^** (ci) 1 oo 

IftailC^LTO. 3«*«J:y>ftL^, KSStil-^ 

0 f= t © t ft * - t ft a< fc y . 5 **» * y £ < ft 5 
t. 7-f lUASffiA^to^fcy. m7ay*r^vmz 
sfeofcu. 7 ARi± fe * iM*£B t © » y ttA^S < 
ftofcy^r*«k?icft«»*J-€-ft^fc-5. 7^;ua 

fc. HiJiBI$1b|57j±^l (e) ©;SJDftA<BtIIBiIlltt1SS;S 

t:'Jifu> (ci) sifit^fc-rs^-^ttJBS (ci) 

1 0 oaftSPlC^LTO. 0 lMSP*5iT?*4t. su 



ttffl 2 0 0 1 - 1 6 2 7 3 7 



ft -5 7 < ;u a 7b<i£fe l y . ^©©0 t ft -5 ii> y r- 
ft<. «(JSB^bRS±^l (e) 3S<SftWiz^y-K7^h 

[0067] )\>Ao>m yit^aa-r* 

(A) ©'>ft<££-;£. ftfc»S3Stt£ltJ£i£«L& 
t^llc^ffl-r-g,fj8Bx^U>^«tfli (A) |-^n<v+ 

SlOjuttlT. !fllC5//JilT<D^->y*, £fi£v'J7J 
^©v'J*. ¥156^2 OjuJilT, 

^^-< h-e*;i,$©«L g£±g. a«*;u 
v^A. 3»7;U5 = ^A. aav^i/'JA, j*S?7J 
;u->0A^©*Mtftt&3l?. aUSfllK^^'j t-jH7f 

£ K. N , N' -vtWmf7; K. ^m^mo 

[006 8] BlJlB^P-v + ^^l56±giJ(DIB^*li, buIB 
EUttiS^JSTH'Jx^H/ (ai) 3 ^—7. 

♦USI (Al) 1 O OSmSSIrftLTO. 0 1-0. 51 

«8&-efcfttf«fci\, iB£MA<o. o i SMgp*^t?ii, 

fe£„ $f=, 0. 5Sftgpj;y#l>£, 
A#3te$R. ft f (D3fe¥(HJ#ttl=* 5 J: a left* C 

M B 7 P y 4p > £"EJj ±ftj £ hijIBIgH ft T? ;£ 1)0 
■f&Ztlz£-?x. SffiS K&ffl-f -ShuISx?- 

U>SttM (A) ©ftff&ftftfito. 4 0ttTfc<t«, 

[0 0 6 9] *SW<DMS®li^«figf Slf 

u>s<nfli (a) . +rais*fli«^-4»Ky^ptru>3s 
kbs (b) S3«*:tf/*fciift»H^flija-r4i^ix>s 
(o i=i*, a?sfiEffl-r*ss©»j»se£»i. him 

x^^) x 3?t:ifr±Sij (£<i7;u=i — ;u0Bgte^xxx 
;u^©#-<:t:^®;Sttj|iJ, 7;u*;u^>if>7.;u/t> 

7>*-0AiI§f©|l^*>#Ij;ftt$lK 5 y y-ij > 

-Ov'Jx>v;ut*H-;u» *t7ki£S£. *Bft7;usx 
^A, *H*;u«>h;A*) . &4I*| (TJUS*, ^ U 

T7 ^ H-l R*UP ^ s ,<fefr\ ...—fir s A^^r.l — . 



$DA&. 7>U5-^A^^) , & 

ttH, Vvue$>S«Bllfti*x*^;i4|) , aft** (tf 
X7S K£#»»K 9-;/?x&»§jt#k £tt&Bg$0 

M (11*4, §£*4§?) ftt*©^fii©asfti**^*-&r* 
«tt N o Sbic^fc. 7K'jx^u>9->^x-\b, 

Sis fJ^>tDl. 7vp>—f >-r>fflfl|. pv>& 

cfc 1/ C ft b ©7X*;SiDK^<*ft if ©-t ©te©» 
Hi. fc6lM£X^U> • 3?^vX> • X^b>7"P 
J±a^ft-\bZ©7K;*S^©X^b> - x^U> • 

■ ^P bfb> ■ X^b>7"P-v?^||^«; x x^ 
U>^P t°U>rfA, 7^^-y ftif©|^pl^'ttx^ 

x h v'-ft<!f^^$1^■r : tJ;t^„ cftb^JoM©^ 

■I*. #bfti> 7 ;UAA<^-r 51#tt^aft*33tj:L%tEii 
T'fey. ffi^O. O 0 0 5~5M*%fIfi T!fc&„ 
[0 0 7 0] *ft91l=£ivt. HtJfBx^U>l1»Sg 
(A) , tK'J 7ntfls^%®m (B) fcJ;r/x^b>^ 

msg (c) i*. cftf,«««j$*ric-r4ii(rE©#j«» 
(«ij^i±*fjtBx^u>^MSi (a) Huiaeffi 

ttfi^S^'Jx^b^ (aj) . 1g$Sf B ttx^b>- or 
-tU7-f ^SS^ft (a2) . «^g* 0| Jx^b> 
(a 3) . (d) fccfctfgMfcB&itSlj (e) ©te, 

*£(=*i:TEa««ffije7Kux^u> ( a4 ) ) 

+>— ©J: a ft;g£H£{£JB LT K^-T K^4* 
y i-affUia (-ttffffia. -teflttia 

^) © <fe a ft»»s««* ffli^Tss»sa-r4*ai& <?f 

;I^^^T5li^©llI»fli^$lc|igS$ft^^L^ 0 
[007 1 ] Sfc. ±fBa«0<);I^lc|^LT. febfrC 

^«Jt«y©SE»*S»;iar*Ctl=J:or-Ji^- 

(d) ^K<bl»±»J (e) ft if I*. BUfBfi^ttx^u 
y-a-*uz> j is&m-gft (a 2) . ffiiffiftffifiTi? y 

x^b> (a 3) *fcl*lltrlEStatt«ffiJS^yx^U> 
(a4) tfebA^CftKa-r^U^ KLT7X?-/<7 

«;ia-r-5^t*<, cftbfiiBKa^j (d) wbteit 

»J (e) ft<!f©^-ft»ffc;g^^gB#rBlT^T5tl*^b 

(d) ©j§a, is (d) ja»tmne (a 2 ) 
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mm-StfO. 1 ~2M%. tfSL < liO. 5-1. 5 
M%(D$5HA<Jf*L^o SHblftltSlJ ( e ) (7)i§ 

l£iHblfc±£l] (e) tw\U (a 4) <D£f+ 
l*lc£46^^bl^±^l (e) <7)iiif&Il|£A<3~ 1 01 

fi%, Sf * L < 14 5 ~ 8 fiit%tf>§ei|-Sr fc-i> - 1 tmt. 

VX^-z^v^^l-iSft-SfJlB (d) 

(e) fiLft<Di£mw±m<Dmmz-&JVitzk. ztm 

(d) *»J3J:0: (e) rt»©»*^ftl=J:y, l&fttt 

[007 2] JfclC, **W<Da»ffl^«7-f ;UAI*, ± 
&<D£?lzLX®&2HtzXT\s>3k®m (A) tTH'J 
^neu>**» (B) ii^u>*«BI (O 

g<D*fftbrt»i=*or, '>ft<it3a5icii 

lit, Wjttfxf^vSRtHI (A) /xTb^metBI 
(C) /7pJ?Dt?U>£«tflB (B) /x^u^&fiiHi 

(o /i^b^swi (a) fc^iifi? 

l~ttg#-r4Zi:(:«ky. Ji#fl)liJ?lc 

^i:«iiBii§ < . mtm. i^r#i4<*-et«*5tti^L, 

[0 0 7 3] Sftffttlfiitff^irLTIi. T^W/$B;£*fc 

fra<Dx^u>s»li (a) , >Ky?Deu:/JMf 
§i (b) fc«k^i^u>s«ii (o *a^o)ffaiai= 

*y**i**i*n»»»L, *JMM*y-ffr&« Willi i 
9 0-21 O°C0)#aiSJtT?fcoT#ttiU s*,ic;tsn 
«fc y J&ftHfl: Jttfa-^tlS t 

3" -& Chicly. JMtJ:<JHl*&*i433fta-f 

v 3 <thk$5LT. * y SHtt t tt#tel=«*ifc 

'^H*3flE (mmH 2 O G ) = 2 9 X 

[0077] mjsfim#to*/miifMkiiMttm<Dttifi 

o. 9*»-ci*7-r ;uacd2>-v htt*<i§< 

L. 1. 5£M*.6<!:. 7-<;UAt4&tf>/\*7>A7!>< 
»<ft5fc**li<**. *fc, A7;UWEA<1. 5kg 
G *iS T* fc -5 1 . B#a*4«ftTLT S# ©SftiR OTM> 

*<*y, -7j/^;h*iea<7 k zGtmx&ts mmi 

$T't7-f ;UAI=K#A7#±C4iS**U&«*S. 
[00 7 8] fltB^ ^-^7-|5lB#-$fili#5QaiCfclt 
*S#SS*LTI4, tt» (2 0°C) frbflliBtf'J^P 
fl/>^8}fli (B) CDSfc* (T1 °C) JUT©aS*"CBI 

n**l-rs -rs± Z -S-;B -TSt Z - L. 4><*7. dt I » x I — 



ft, K#l#©tt»W*±*5::fc*<fc*©"efc#fca* 

A^r-feSo Wi=, «*fl©iI#ii*i::*JhJUvz>-c«i 

05«*I4. 5 0°Ciil~F, $?£L<I43 OtJsTFflSS© 

*jai*icft**i*T3*aif*iiifit^. 
[0074] fjfB*ffai^icj:y#bnfc*s##^ 

B#tt*2~5flK W*L<I42. 5-4. 5ttl==M 
Rtttt«**<2«*»T?tt, 7^UA0)?J|g 

&y, *fc5tt*y**i*t, i#tti<ftTL. ffiii* 

L < I* 7 -f ;UA|CJI#A5A<^ i:-5fc-t^fe€)(7)T% 
[0 0 7 5] *^B^<D»^LLN^ti-Cfe^)^iL-7^- 

zzmmL. mutt* mwa-)\,<Dm&&£%itZit% 

Ctl:J:ij7-f ;UA(Dll«il73|pJ, -r*t>%«*l^ 
fa-7«fl)7-f ;UA(Dg^^b^#-5-<tl=J:y. 

73iS]lc3i#$i+^ 0 «*|fiiE#t&*/fli*iaia 
#^¥©tt*0. 9-1. 5, »£L-<I41. 1-1. 

at***, y-v©«T*S^LT»*L<li1. 5-7 k 
gG, J:y»*L< I42-5 k gGOmmtt&Ctti* 
W.£Ll\ UiS. f\7)\,fo5. (mmH20G) t±.tl? 

-v#a (kgo t©iai=i±*ic (i) o)Mmtfw& 

[0 0 7 6] 

•^ffifS (kgG) + 20 (I) 

t, BiifBS#Sgli, i§£2 0°cia±, a^oti «ky*<i 

1 0 o CiSl^SJgfelT, M*L<li1 00°CJil±, A^OT 

1 «fc y 2 o 0 ctei>sj£iaT<DSg®HA<*HiT' y . 

^{*6*llcli1 0 0-1 3 0°C S i?$L<li1 0 0-1 2 
0°C-Cfc?)^i:A<Sf*LL'', ^fc\ c:tf5I#;gS 
tit. S#B# N 7-r;UACDi|XiiS)S737ti<S^<!:a-5i§-(D 

aa-cfcs. ttz. 7-<;uA<D$5s#fi*)aiiR«§^i»±-r-5> 

&tt&zbiiW&L<s ii^4 0~i oo°c, »£L 

<li40~70°C. J:y»*L<(*40~60 c C©ieH 
[0 0 7 9] *SBWG)»*LL^I8«T?I*, ±i$Ltrd:5 



Kit) 



mm i:uui-i 627 37 



$tttt (B) <o±ja»-cfc4. stjte^ B B at4^peb>- 

a-tl/7^7^AftI^j* (bi) . fcSLNlifi 

> £ £ A1£# y ?p t° U > t An b «: «ttffilB A«l 
(b2) *<*»*+#©fctol=B#Blti&ys 

[0 0 8 0] *».«T?tt, BUfB^Sft^l^^JU 

A(DfifML9l=ffLT. HtJfB^i-^^-^jtro^Bt- 

^tt«#attaffl-c#-6. d©i§s. Kttas-vnBS 

[00 8 1 ] **W©a8ffl^l7-f ;UA0D±(*B[^lC 

a, »»*i=«fcyasai)?**uh.tfj:i^ -*wi=tt 

5 - 5 0 u mgJS» » * L < I* 5 ~ 3 0 u mgft, * b 
L< 14 8-25*/ m««TJ foh C t Ll^o 
&£JB£JB7-f ;UAfl>£|OT#it5 0 */m4y*£lx 

t . 7 -r ;uAtj)STB#©3lgi$££A<*# < % y 

JI<*-A< 5 // m J: y /Jx $ H £ . 7 -f ;UA©|g<D8 $ < 
y v 9 left y * < jfc i\ «fc 9 Kfc 

[00 8 2] 8*1 fc^tf+FplH©)? 

*M£l=Ol*T*1#l=IS£*;|l«fc©-T?(*<i:<» *fgB£ 

3£$*i*il*«fci^. ffi*ffil©WW40. 1- 

1 0 u m«Kjb<»* L < s }g*jl©H: *M4 0. 5-15 
Jim«£j&<#* U\, A»&7-f;UAjjWB$Jltt 
*f#*BW^&, tK'J^P t?U>$*tK (B) frbft-S 
■4»IVIJl©Ji*M4 1 - 2 0 m8JK*<ff$ 0>J;tl4. 

+IBIf/tt»B/rtJI= (1/1. 5/0. 7/1. 5 
/I) - (1/2/3/2/1) die, fljfg© 

[0 0 8 3] Ja±©«fc3l=Lri»C)*l**«6W©a«ffl 
£l7<fJUAI*, (1) ffiSSUCDl^b^&^jjg 

(A) ©£$»<!: LTs v>y;HM MM*£ffll*TH 
it**ifcffilHitfl[tt«ffiSjKyx^i/> (ai) 

U707^^'AftI#«: (bi) m«L fc6lM4, # 

fttt# y * u 7 * >*a t, l < I43E H14*° uti/7o 
t £ At±# y zfu \~ u > t *x b ft 4miB%ie«§jft«9 ( b 

2) Sttffl-r*Ctl=J:y, 7-f;UA£#©|gAfl:«£ 



(o <D±«»T?fc*w«ai«tt«ffia7K'jx 

(cl) ©gjf (0. 910-0. 9 4 5 g/c 
m3) $SaB®<Dx^U>^MBI (A) ©±j£fl-Cfc 
*«fEEtl««ffiS7Kyi^b> (ai) ©gg (0. 
880-0. 9 1 0 g/crr.3) e fcyffiAx|r«< LT. 

t. fc4tf (3) 7^;i/AfiR»ft©-«B#»ft» 

T?*«fc*lt*ftl=L (1. 5-7 kgG) ..froBtta 
g£iStf)lc-f -i> (1 0 0-1 3 0°C) c£lc4oT\ (6 
SUltttt i: <SS t - h v- ; Hi £ L T L » h Z t U E 

[0 0 8 4] LfcA<ot, *%W0)&£m&S7 ■< JUA 

14. jjiTica^s^^ftttttsw-r^tiro-efc-B. r« 

fc l J. yPXMtfl 3 0%)il±, 5?*L<I41 4 0%iy 

±r*fc-5©^s?*LLx 0 ^-r;uA©^-i'Xfii^i . 5% 

SA^ftt^o ;UA©'?*PXfitA<1 3 0%*iS 

7t;R1±A<^t>tlT7-<;uAS®Ax*eolS< 

*y. aa8«j<D**«^«i:<&4. snoo 
°c i z n \i 4 m -ft is] to 4 8t7j is] © mmmrn tm iz 2 5 % 
ja±T*foy. 3 o%)a±'efc-s<7)A < »*LiXo 2 5%* 

«l«©7-f ;UA©ffi3t1t3&<3B<, v9H^©JlH<ttft 
*. *fc. $i73|S]fc4i;ti7?|S](7>?l^gA<«lC2 k g 
/cmlil±T*fcy. »£L<I43 k g/cmfel±T*fe 
4« 5IRilJt36<RTI8l|i*Tig«i:. S«*-C?©S8f* 
Ulr^LT, 7-f;UA©83tlft7-f;UA3^?ISA^«< 

[0 0 8 5] Sblc^fc. «ffilH±*->-;UE*1 k 
g/cm2 G. V-;U;gg9 0 0 Cfc4l/v-;UB#re11 
t?fc— hv— ;ULT#b+1.'5)1Sl 5mm©7-f;UA$§| 
5iJ$g1 0 0mm/»1;1 8 0g©7J|S]|lflJgtLfc<t 

il|HJS|jt*A<1 0 0 g/1 5mm)il± % * L < 14 
1 2 O g/ 1 5 mm)il±T-fc4©Ax'Jf $ LL^o fiEMKttt 
J/i73A<1 0 0 g/1 5mm4y/Jx$Lx^-& s 

^ag B a n ©is®v-;uA<s< fty . mmnmnmmteiz 
^y, •agp a p©*sagA<±A<bft<ftoycyi-4o * 

fc, t-hv-;uB#icJiK$g (*-y>y) ^v«7^^A< 

[0 0 8 6] *^B^(D^gffl^l7^;UAI4, 

rot 0 D phu-/f;?ag, *a>flMi*<D£«fflfci=ffln 
t ©t?«5 y . tti^t/f y iA<^s t° p -agicjf -ai- 

[0 0 8 7] 

mmm] kit, **B^(D*<*w«j^icoLxTSifi^]i= 



2001-162737 



[0088] (D mma (^-rx) 

ASTM D1003 titfe^atDSLfc. 
[0 0 8 9] (2) 3t3?1t (^PX) 
ASTM D 5 2 3lC»Cfc#&-CI*II*ffiasJ:t/rt« 

[0 0 9 0] (3) gfil|X$g$ 

J IS Z 1 7 0 3lCftoT, ;gJt 1 0 OtlCfclfSfc 
-f ;i/A(DIE£ffl£ J:t;ilt#ni=-3l*T-?*l? 

[00 9 1 ] (4) ?|g!SJg 

JIS K6 7 7 2lZipi:fc7J;4'e, 7-t;UA(D$S75|S] 

[009 2] (5) 5l3§f£g, fatffc^tfSittip 
(*) A*8ttffflH<Z>££Rf*tt A BSIOOBSffl 

[0093] (6) «gt-Ki/-;H4 

*S1 5mmO)gm^KSI>ir$y]iJB!'J. -?"CD$® Jf|5]± 
t-hy-7-^ffl^Tv-;L.E*1 kg/cm2 
G. v-;USg9 0°CfcJ:UC->-^^P B 1 1 ®<D&WVti 
-hV-;ULfc». BgitRft£3i£££l 0 0mm/# 
TM 8 0JS©»fiJ|=*mtLfcttfl)S«Jtftfii* (g/1 
5 mm) eiSLfc. 
[0094] (7) jflJS 

ASTM D 1 8 9 4lC>HCT. 7-<;UA$4 0°CIT 
-+-^> + T?2 4B*|V|l-S?>^Lf = tt. 7^UA« 

[009 5] HflStfiJ 1 

[*iunii=ttffl-t*«ii8ttjse« (b2) o>mm $2ic 

(b2) ill, 3lEJI1±* 0 'J;f U7-r> 



0*$>y<? U T 2 7 8 O. -fD t?U>#*i£ : 6 51 
7"f >~ 1 : 3 5M%. S&g : 0. 8 6 

g/cm3, ifn : 5M%. ISSH 

<bS: 6%) <t, eatt7K'j^peu> ( (W) ^> 

KtK'J V— Sp°p« : F2 26D. SI: 0. 9 1 g 
/cm3) tS3 0/7 0©IittT?I^L C(D;f£ 

ftiooli»i:»u ti/-f>i75K.o. 0 511 
SP£j£fiu L TSJt 2 0 0 °CT* 3 0 ^IHHSHSft L fd£, 

[0 0 9 6] C^a--^«»Jl*a#7-f;UA<D«Jt3 
#|C, 4£(D5 0mm#J¥tb$£mNT**l-?*lSl fc 
«fel/«2l=*-<-DR»tttffi*»IBa«LTl»fci5 l U>IR 
$11 (A) . 7K'J^neu>36»» (B) fc^tfx^b 
>S«JB (O ^CtlbCDfftU^IICii$S$^.fclg1 4 
1 mm0©5i*)faiLfflgtt^ «fc "J Tf&]£Kfl»HiS 
g 2 0 0°CT';ti4ff dJ Lfc„ mi^X. fffcb ^hfcitlfe^ 
=l-7~#l7 j ^AZmViVJ i£TI=«iyf*lt&*lfc. W 
SPIC2 0 o c<7;;^in*$8liILTi^-5Rfi^7> Ku;md 

(A) 3 /J£»H Cx^iy>^«H (c) ] /+IBI* 

c*°y zfa \zu^mMm <b) ] /\mm cx^i^& 

(C) ] /rtJf [lfl/>Sil (A) ] CD 5 BA N 
7* )^A<J)±WW.H\tf^2 10((mt 

fey. ^sroif^tbii. -*©ssHj6^tti : 1. 7 

5:2. 5:1. 75:1 X'&itzo Jll^=#IS 

1 fi«ki;* 2 nn. A*. 

* M » fc * «»■ 0) DR»«8g t L T ttffl L fc T ^ $t - 
/x'-yf 1 (mbi) li, fcbfr i:to^>vi;us*-9-— £ 

t. ««ttttffifiM«'Jx*U:/ (a 4) t$«1fcJ;U: 
[0 0 9 7] 



v io; ^UUI- 1 6 27 37 





m 


m m- m n 


(50 mm <t>) 


ft m 


(A) 


>'#tt£# (a a) 4 0IC£*B 
(a 3 ) i ossfflj 

fd) 

(a*) ll^ft, 7*y-A3R 
»flsB&Jt*«IO. OSfiSffi, y 

^SRKfcBjUHo. 0 2SS 

«n 


(50mm 0) 




(C) 


HC^te**^D^V>' (cj) i o 01M 
^tSffi^y^l^^ (as) i OgfiSB 
S&«! (d) 

? i) *v>* summer* o. 2it^ 

tfy^V^I^'T/Mr/u 0. llf^U 
•^Xf—styf- (MB,) 3mS^ 

^SSSfcEkiUHO. 0211 



[00 9 8] [«2] 





-1 


® «r m 


(50mm 0) 




* y /Dtvyi 

«J® (B) 


(b 2 ) i ooif^ 
^S<£# (a 2 ) 25ScM 

ft&H (d) 

^ y -t y ^tt^s^frMfrR* o . 7 m«s 
#y ^^^f^yr^/v o. iif!G 

7 (MB,) 4li$i5 

WkteJh^o. 0 511^, y 
i/%mt®±M 0 . 0211 

ft) 


(50mm 0) 


1 


(A) 


(a 2 ) 4 oftgss 

(a 3 ) lOfti 

VS§M (d) 

^ y * y vtt&s^fMim* 0 . 7 i£sc 

tfy ^Vxfi/y?^^ 0. lSSSB 

(MB,) 4 MSB 
( a 4 ) 1 7 x .) -A,% 

mt^stmo. 0 5iiBu t y 

ft] 



(17) 



ttffl 2 0 0 1 - 1 6 2 7 3 7 



[0 0 9 9] BUBS1 &&lfm2lZiji?®nt LTIi, 

Tfe©t©£<$fflLfc, 
(1 ) EUttlgSZJgTKUl^ b> (ai) : ^gliPJS 
(ft) £! i|ltt<8Sg7K'JX^U>. UBE^'JIfS 

PEO 5 4 0 F (jgjn a p€) . M I 2. 16 : 4. Og/10 
;0. 903g/om3 

(2) fgfSlltiX^ U>- a -*U7 ( a 
2) : =#it? (ft) S7"Pt"U>-7T>-lSI^ 
f*. $7"7-A4085 (&>&«) , M 12.16: 4. 0 
g/1 0#\ ?B& ; 0. 8 9 0 g/crr.3, t'2>y hi* 
-ft ; 5 5°C 

(3) «««7K'JI^U> (a3) :?«|S0t£ (ft) » 
iSE;£<ggJf tK'Jx^UI/, UBE/fUlf F222 

N (ffifpig) , M 12.16: 2. 0 g/1 Ofl\ ; 
0. 9 2 2 g / c m3 

(4) EjB««ffiJS^iJX^U> (34) : 4=g|igij£ 
(ft) S ittfi^*'JlfU>. UBEiK'jlfS 

P E 1 5 4 O F (Sp d pS) „ M I 2. 16 ! 4. Og/10 
; O. 9 1 5 g/cm3 

(5) EfflM*(£8£7K'Jx?-u> ( c1 ) . =#^3* 

(ft) 8 «ttftffiJS*'JX^U>. >7;Uh-tf->^X2 
O 2 3 L (®p°p€) , M I 2 . 16 : 2. 3 g/1 0^\ & 
fS.; 0. 920g/cm3 

(6) yj-bU>^S^ttfil)teKxx^;u : v?'J-te 
Ul/^b-h (*.5;HMbi* (ft) 8) 

(7) ?'J-fc'J>^/fiiffiB?ix^;u : 7*Ut'J^y 
*ux-h (ASjgHbiSI (ft) S) 

(8) ^u^+vx^b^ryu+^i-x-iu : 

•>ifi/>79 | jjn-fji' (*.aa<bm (ft) w 

(9) 7 x / -)\,%.mmskt& : -OUAV 7^7X107 

6 (®p D a «) (^Atf-r^-ftS!) 

(10) 'J ^SBfetklKrJtM : P E P Q (|gjp a p«) 

[0 10 0] ttt^T. «rE*SE#7-f 

w«**i-Kit-*--e^«i^6aisftLT»#ajt$ 1 o 

iiy&A,T*/\':?;n?3l± (*r— vffiM) $4. 3kgG|C 
l-<fc^T$S^(a]lC4. 7fg, 4H^lRjfX 3 . 8fg(D3HffM£ 

a#gfi*^b?i#ajL, * &i::i»sj£»ii::**, 50 
°c<j>m®.zm®^x 1 5»H«aas*ff!&:ofc. z©? 

-f JUA©II<rVli 1 3. OVmUfoitzo $blC. CCD 7 
;UA£>igBSt£ ('WX) , jfcJRtt . gjR|g 



[0101] mmz 

<pfflm$ffim+ztf') -ju tfu>*»K (b) ©-$# 

<t LT«ffl-*-$8ffflHlflrt8i (b2) 1 0 0Bftg|5|ctt;L 

t. Tie (D i:*te»tt^aeu>-ff-tu7-f 

>7>S*A«fi£{*: (bi) 1 00»*tP£JHHfcC 
<t. $*JB (£2 lift £1**41) ^«fi£-r-5)X^b> 
$fflflg (C) ©-rt»t LTttffl^-^BfflittffiffiSTK'J 
X^U> (d) 1 0 0«ft»|=ft*T» TIB (2) l= 
*fiilStti6^Jg^'JX^U> (c2) 1 OOBMSP^ 

B©H<?*tb£, -*©«BGH^iE>, »1 : 1. 75 : 
2. 5:1. 75:1 IC^xT&l : 1 . 75:0. 7 
5:1. 75:ULfcCi, SftffiSlC^L 
T\ $ffi^[Sl<0a#^$4. 7f£fr£>4. 3j$|Z^^.fc 
fiT? |Sj©Jif!fMg$£ 3. 8f£frt>4. Ofglrg* 

Jt#1. 24frb1. OSfcgfrofcCi. 
1 0 7°CIC^^T1 1 3°CtLfcCi:. fccfctfA^Ufl 
E (y— VGjM) $4. 3kgGl:g^.T2. 2kgG 

a3fc£i/S4ic^-ro 

(1) fcSJItt^P t: U^-a-^U^-O^^A^S 
(bi) : (ft) K#'JV-8 7"aei/> 

-^^^>7>5'*AitS^ft, PP F 2 3 2 D C (fg 
S€) . ; 0. 9 05 g/cm3 , ^^70- b 

-h (2 3 0°C. 2.16k g££) ; 2. 7 g/1 0 
4. 011%, t**->H*^t^; 
12 3°C, /ff*vb>ciT>§gfia (2 0°C) ; 9. 411 
% 

(2) Sfflttfi^gTKyx^b^ (c2) : ^'^^S* 
^ (ft) IS «««ffi«7KUl^U> s -S'*'7U<>^^2 
04 7 AC (@p D p«) , M I 2. 16: 2. 3g/10^ 

; 0. 9 17 g/crr.3 
[0102] tbi5<5ij 1 

mum (mzmti^m4m) zmmtzmmmtfivaz 

x^b>^MB| (C) lcft^rx^b>^ffiSI (A) t 

Lfczt, ww&mizmLTs s#as$i 07 

°C|c^x.T9 6°Ci LfcCt, fcJ:i;/N*^;H*JE 
vSD ^4. 3 k g G|Cg*T2. 5kgGICpgL 

(/«4lc*-To 

[0 10 3] S4^bB^b^^J:7l-. SSJf|5l±$v 
-;UE^I1 kg/cm2 G, ->-;UgJf9 0°Cfc£t>'v 

— ;ua#F B i 1 «?r- 1- h ->-;u Lrt#b^^*i 1 5 mm© 

:7-f;UA£3l3§jlJf 1 0 0mm/»t1 8 0g©73(S]IC 

mmLtztzmm&tnMto g /i 5mmT*fey. 



mo; 



mm <£ u u 1-162737 



&8£ 1 0 0-1 3 0t©ajEteHl=«J#7?*<i:^ofc 
Z 1 1 = <fc -5 & © <!: # 7L b ft -5 „ 

[0 10 4] 

[S3] 



£ ffi 0ij 


m £ 4 e 


(lim) 




(%) 


(%) 


(%) 


(kg/cm) 


(kg/cV) 






«£ 


® 












13 


4.7X3.8 


0.7 


147 


148 


33 


34 


4.0 


4. 1 


990 


800 




13 


4.3X4.0 


0.8 


140 


147 


30 


38 


4.3 


3. 1 


830 


820 




13 


4.7X3.8 


0.4 


146 


152 


56 


52 


3.1 


3.5 


950 


1100 



[0 10 5] 



[*4] 



m * m 
m ^ 


SI s 15 a 


(%) 


(kg/c* 2 > 


{g/l5mn) 






m 




*t 






nmi 


no 


170 


2240 


17-50 


181 


0. 37 


0. 39 




120 


160 


1990 


1950 


211 


0.38 


0. 39 




130 


190 


1030 


890 


0 


0.42 


0.40 



[0 10 6] 

[*H©SSS] *3E«©SSJB£Jl:7-r;uA(i. »7 

AttiK 'JtU7-r>i 'J ?n tf u > £ b 4* 

5* 'J ?o t° b >£VHfr b &«>t>IUI 

j*#-c ft u X5 1 u y 

tt«ffi*#yx*b>£±fc£LfcM©x*b>3Mif» 
U M*L<ttS#MaiC|g5UT, 1 0 0-1 3 0°C© 



b>5?*(=<fc5M&B$i=7*;i,A©BM-!t£;&«sg£ 
■T5«k5ftCi:t*^«*ifc7H';UA^&4. Lfcfr'o 

#3Msss$©*qq© hb-/\°-y<7Sgfflt Lr©wy 

ii^-SbfP— S8©ffl^l=jffai=ffiffl*ti#-5. *6I= 
*2gBJ3©:ftD a Q&Sffl£Jf ^JUAIi, 7-f^UA© 

*P»*I=*5 !****#*©*£*«: < % fttt©ftlMftffi£ft 

a * c 1 1 <e < 9ffinH*^ b t,s±tti=«*i 



(51)lnt.CI.7 

C0 8L 23/12 
23/14 



F I 

C0 8L 23/12 
23/14 



i-73-h- (##) 



(19) 



^1200 1-162 7 37 



F£-A(##) 3E086 AD01 AD08 BA15 BB22 BB31 
BB41 BB51 BB67 BB85 CA01 
4F100 AK06 AK07C AK62A AK62B 
AK63A AK63B AK63G AK66C 
AK67C AL03C AL05A AL05B 
AL05C BA03 BA06 BA10A 
BA10B CA06A CA06B CA06G 
CA06H CA10A CA10B CA10C 
CA10G CA10H CA19 EH20 
EJ38 EJ50 GB15 JA03 JA11C 
JA12C JK06 JN01 JN21 
YYOOA YYOOB 
4J002 BB031 BB033 BB052 BB121 
BB141 BB152 CH024 EH046 
EH056 EJ027 EJ037 EJ047 
EW068 FD077 FD078 FD204 
FD206 GFOO GG02 



